Zinc is required for Fc epsilon RI-mediated mast cell activation.
Zinc (Zn) is an essential nutrient, and its deficiency causes growth retardation, immunodeficiency, and neuronal degeneration. However, the precise roles and molecular mechanism(s) of Zn function in immune response have not been clarified. Mast cells (MCs) are granulated cells that play a pivotal role in allergic reactions and inflammation. The granules of MCs contain various chemical mediators and inflammatory cytokines that are released upon FcepsilonRI cross-linking. In this study, we report that Zn is essential for MC activation both in vitro and in vivo. We showed that a Zn chelator, N,N,N,N-tetrakis (2-pyridylmethyl) ethylenediamine, inhibited in vivo allergic reactions such as PCA and PSA. Consistent with this, N,N,N,N-tetrakis (2-pyridylmethyl) ethylenediamine significantly inhibited the FcepsilonRI-induced degranulation and cytokine production. We found that Zn was required for FcepsilonRI-induced translocation of granules to the plasma membrane, a process that we have shown to be important for MC degranulation. In addition, we showed that Zn was essential for plasma membrane translocation of protein kinase C and subsequent nuclear translocation of NF-kappaB, leading to cytokine production, such as IL-6 and TNF-alpha. These results revealed that Zn was involved in multiple steps of FcepsilonRI-induced MC activation and required for degranulation and cytokine production.